d9) i&'nmi H^sftm? (jp) 
(12) lammi &n^HFfi« (a) 

(11) [£M#^] 112 0 0 1-7 6747 (P200 

1 -7 6 7 4 7 A) 

(43) [£§BB] ¥J*1 3^3323 B (2001. 3. 

2 3) 

(54) [£W<0«ft] B{*A#?9&**a!l 

(5D m^^mm-ft&i 
mm 8/02 

8/10 

[ F I ] 
H01M 8/02 R 
B 

8/10 
[C£K*] 

imxmnm 3 
[&mr*m] ol 

[±S«] 4 

(21) [IlilH] 1 1 -246 3 69 

(22) [tUHB] ¥fi£l 1^833 1 B (1999. 8. 

3 1 ) 

(71) [tttBX] 

[ftfllfH?] 593065512 

[ttBTXIiSSr] mKttltifiBatpg 4 5-3 5 6 

(72) 



(19) [Publication Office] Japanese Patent Office (JP) 

(12) [Kind of Document] Japan Unexamined Patent Publication 
(A) 

(11) [PublicationNumber of Unexamined Application] Japan U 
nexanined Patent Publication 2001 - 76747(P2001 - 76747A) 

(43) [Publication Date of Unexamined Application] Heisei 13 y 
ear March 2 3 days (2001.3.23) 

(54) [Title of Invention] SOLID POLYMERIC TYPE FUEL C 
ELL 

(51) [International Patent Classification 7th Edition] 
H01M 8/02 

8/10 

[FI] 

H01M 8/02 R 
B 

8/10 

[Request for Examination] Examination not requested 
[Number of Claims] 3 
[Formof Application] OL 
[Number of Pages in Dccurnent] 4 

(21) [AppUcationNumber] Japan Patent Application Hei 11-2 
46369 

(22) [ApplicationDate] 1999 August 31 day(1999.8. 31 ) 

(71) [Applicant] 
[Applicant Code] 5930655 12 
[Name] KK MICRO 

[Address] Chiba Prefecture Kashiwa City Yutaka four seasons 94 
5-356 

(72) [Inventor] 



ISTA's Paterra(tm), Version 1 .5 (There maybe errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://wvvw.intlscience.com Tel:800-430-5727) 



P.l 



[ft*] £3 *4 



[Name] Adachi Takayuki 



(74) [ftSA] 

100092679 

[#a±] 

[ft*xii*»] an 

[f-7a-K (##) ] 5H026 

[F£-A (##) ] 5H026 AA06 CC08 CX03 EE05 EE18 
(57) [S»] 

[K SI] ffxatklffl»HH:»S«)I**I6t 

MAa>l9Sr=»ALf!:iEtfflMIKII. fiSfilttttll* 

attG>-fe/<U-*8. 9$MLfc«Mi6i:6l^, 
UIH-b/lU-* 8, 9 ©Affile #Xffiffcl4, 5i:L 



[Address] Inside of Chiba Prefecture Kashiwa City Yutaka four s 
easons 945 - 356 KK micro 

(74) [Attorneys) Representing All Applicants] 

[Applicant Code] 100092679 

[Patent Attorney] 

[Name] HGUCHI MORINOSUKE (1 OTHER) 
[Theme Code (Reference)] 5H026 

(57) [Abstract] 

[Problem] While holding down thickness of battery entirety, b 
y elaborating theindividual device in shape of gas diffusion layer, 
rises offer fuel cellwhere reaction efficiency inproving, with 
diffusion characteristic as battery. 

[Means of Solution] It depends on solid polymeric electrolyte 
menfcrane electrolyte layer A, It formed in both surfaces of 
said layer A positive electrode side catalyst layer , negative 
electrode side catalyst layer , gps diffusion layer 4,5 of electrical 
conductivity which is allotted to outer surface side of each 
catalyst layer,being allotted by outer surface side of said gas 
diffusion layer 4,5, from aforementionedelectrolyte layer Ato 
gfls diffusion layer in fuel cell which possesses separator 8,9 of 
ffls inpermsabilitywhich restraint clamping it does with 
laminated state, as in inside surface ofthe aforementioned 
separator 8,9, it arranges carbon paper as f^s diffusion layer 4,5, 
in the said carbon paper, you had to insert cut which forms 
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[daim(s)] 

[Claim 1] It depends on solid polymeric electrolyte irarhrane 
electrolyte layer , It formed in both surfaces of said layer 
positive electrode side catalyst layer , negative electrode side 
catalyst layer , gps diffusion layer of electrical conductivity 
which is allotted to outer surface side of each catalyst layer, 
being allotted by outer surface side of said g^s diffusion layer, 
from aforermtionedelectrolyte layer to gas diffusion layer in 
fuel cell which possesses separator of gas impenraabilitywhich 
restraint clamping it does with laminated state, as in inside 
surface ofthe aforementioned separator, it arranges carbon 
paper as g^s diffusion layer, in the said carbon paper, solid 
polymeric type fuel cell which designates that cut which forms 
zigzag shapewas inserted as feature. 

[Claim2] In separator solid polymeric type fuel cell of Claim 
1 which it tries to be able toobserve state of reactive ^s in 
positive or negative both electrodes side by fairing reactive ^s 
flow path inthe inside surface making use of transparent resin 
material, fromoutside through this separator. 

[Claim 3] Inserting cut, carbon paper which formed gas stream 
passage in inside surface ofthe separator adhering solid 
polymeric type fuel cell of Claim 1 or 2 which is done. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention reg3rds fuel c 
ell of solid polymeric type which uses solid polymer electrolysis 
film quality as theelectrolyte layer, more concretely, it re^rds 
fuel cell whichelaborated device in constitution of gps diffusion 
layer and separator. 

[0002] 

[Prior Art] Fromuntil recently, it does mt illustrate, solid pol 
ymer electrolysis film quality electrolyte layer to do, In one 
surface of this layer catalyst layer of cathode (positive 
electrode) side, Connecting catalyst layer of anode (negitive 
electrode) side to respectively in other surface, it formsthe 
merribrane electrode joint, it puts between catalyst layer of 
respectively, with gts diffusion layerwhich possesses electrical 
conductivity, these g£S diffusion layer clartping does outside 
withthe separator of j^s impermeability, it is informed that unit 
cell of fuel cell isformed entirety by tension tittering 
corrbination doing in block laminate ofthe one. 

[0003] Reading unit cell of above-mentioned fuel cell, various 
propositionshave done fromuntil recently in regard to material 
and shape ofthe material which is used for each constituting 
conponent. While keeping for example mechanical strength, 
in order not to assure making thin film of theelectrolyte layer, 
catalyst layer for CO and not to expose to OQ2 factthat etc 
separate layers of g?s is provided are some of thoseexamples. 

[0004] 

[Problems to be Solved by the Invention] His invention while 
holding down thickness of battery entirety, by elaboratingthe 
individual device in shape of jps diffusion layer in solid 
polymeric type fuel cell of thepublic knowledge, rises offering 
fuel cell where reaction efficiency improving, with gis 
diffusioncharacteristic as battery, is something which is made 
problem ofthe first. Therefore, as for this invention thickness 
of unit cell of fuel cell isheld down with above-mentioned device 
which is added to theconstitution ofgis diffusion layer, offering 
fuel cell where thickness when thestack or it laminates unit cell 
does not become large, it is somethingvvhich is made second 
problem In addition, As for this invention, In constitution of 
separator of unit cell of fuel cell device toelaborate, 
experimental , or, for educational material, furthermore being 
ideal in one forfuel cell material test, furthermore offering fuel 
cell which can be produced with thelow cost, it is something 
which is made third problemby ranking theanisti^ 
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can lower besides and cost which it triesto be able to observe 
reaction condition of fuel ££S and reactive fromtheoutside 
of unit cell as fuel cell considerably. 

[0005] 

[Means to Solve the Problems] Can do that above-mentioned pr 
oblemis solved as object as forconstitution of this invention 
fuel cell which, It depends on solid polymeric electrolyte 
merribrane electrolyte layer , It fonred in both surfaces of said 
layer positive electrode side catalyst layer , negative electrode 
side catalyst layer , Is allotted to outer surface side of each 
catalyst layer ^s diffusion layer of electrical conductivity 
which, Being allotted by outer surface side of said j^s diffusion 
layer, from aforementionedelectrolyte layer to j^s diffusion 
layer in fuel cell which possesses separator of g^s 
impermeabihtywhich restraint clamping it does with laminated 
state, as in inside surface ofthe aforementioned separator, it 
arranges carbon paper as gas diffusion layer, in the said carbon 
paper, it is something which designates that cut which forms the 
zigzag shape was inserted as feature. 

[0006] In addition, this invention fuel cell replaces to above-m 
entioned constitution, inthe aforementioned separator in 
positive or negative both electrodes it is possible also to make 
theconstitution which can observe state of reactive ^s from 
outsidethrou^i this separator side by forming reactive gis flow 
path in inside surface making useof transparent resin material. 

[0007] Furthermore, with this invention fuel cell, inserting cut, 
there are also timeswhen it forms ^s stream passage in 
separator inside surface carbon paper which formed gps stream 
passagpby adhering doing in inside surface of separator. 

[0008] 

IBrbodiment of Invention] Next it is based onto figure concer 
ning errbodiment of this invention fuel celland explains. As for 
Figure 1 front view of one example of this invention fuel cell, 
as for Figure 2the top view of fuel cell of Figure 1, as for 
Figure 3 disassembling^ constituting component of fuel cell of 
Figure 1 , Figure 2, as for front view and Figure 4which it shows 
bottom surface diagram of one exanple of separator which is 
used forthe fuel cell of Figure 1 to Figure 3, as for Figure 5 
front view of separator of theFigure 4, as for Figure 6 it is a 
top view which shows separate example ofconstitution of 
separator and carbon paper in this invention fuel cell. 

[0009] In Figure 3, as for 1 , Nafion membrane in order to form 
electrolyte layer A,as for 2,3 with positive electrode and 
ne^tive electrode of electrolyte layer A which was formed in 
theboth surfaces of aforementioned membrane 1, it is formed 
by catalyst whichdesignates for exanple platinumsupporting 
carbon as main component. 4,5 ^s diffusion layer of positive 
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electrode side and negative electrcxle side due to positive 
electrode 2 of theaforementioned electrolyte layer A and 
carbon paper of 0.3 to 0.4 rim thickness extent which is 
arrangedrespectively in surface of negative electrode 3, 6,7, 
covers outer perimeter ofthe ^s diffusion layer 4,5 due to 
aforementioned carbon paper, it is a packing ( or {^sket ) of 
thecyclic which is arranged 

[0010] As for 8,9, It can be covered from on aforementioned p 
acking 6,7 with separatorwhich, In outer perimeter, above- 
mentioned fuel cell constituting conponent 1 to 7 restraint is 
unified with thelaninated state, as hole 8a,9a for tightening bolt 
B in order to form fuel cell ofthe embodiment which is shown in 
Figure 1 to Figure 2 is formed, with this example the8, terminal 
hole 8b,9b in order to mount terminal 10,1 1 for 
electricitytaking coning out is respectively formed in center of 
both separator 8,9. In addition, although from site where 
packing 6 hits giving ofthe oxygen or air, anti- hole 8c,8d is 
formed in inside correspondingto aforementioned hole 8c,8d in 
separator 9 of negative electrode side, hydrogengiving, anti- 9c, 
9d is formed in separator 8 of positive electrode side. 
Furthermore , aforementioned packing 6,7, even in Nafion 
membrane 1 ,the hole (In figure it to be expressed) which 
corresponds to bolt hole 8b,9b in aforementioned separator 8, 
9is formed 

[001 1] It laminates above-mentioned each member 1 to 7 in or 
der, in both separator 8,9mounts terminal 10,11 in respective 
terminal hole 8b,9b and repeats toaforementioned laminate 
condition, inserts volt B in bolt hole 8a,9a of bothseparator 8,9 
and it forms one example of this invention fuel cell by 
tightening doing 

[0012] Because thickness about 0.3 to 0.4 mm uses small carbo 
n paper 4,5 for j^s diffusion layer,in comparison with material 
of ^s diffusion layer which from untilrecently is used with this 
invention fuel cell, at time of above-mentionedconstituting, it 
can hold down thickness of ^s diffusion layer which has 
becomethe element which enlarges thickness in fuel cell of this 
type of the public knowledge small. Because in association, as 
for gps diffusion layer of public knowledge, in orderthe gps 
stream passage to form with press etc, as for thickness, being 
srmll,it needed that it is 0.8 nmto 1.0 mm extent, according to 
this invention it becomespossible to hold down thickness of 
alone cell to approximately half or below. 

[0013] In addition, cut (In or slit and figure it to be expressed 
) which forms zigzag shape as one example isinserted in above- 
mentioned carbon paper 4,5 , scattering of gps, theassist to 
activation doing, has assured reaction improvement as fuel cell. 
g« diffusion performance of carbon paper being approximately 
half extent of gps diffusion layer of thepublic knowledge cut 
(slit) which this ^s diffusion assist is done, due to factthat 
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thickness forms in carbon paper of approximately 1 /2 extent, 
gas diffusion performancewhich is converted to per unit volume 
of fuel cell means almost not tochange. 

[0014] Regarding to this invention, In above-mentioned examp 
le separator 8,9, As illustrated to Figure 4 , Figure 5, it forms 
with transparent resin material as, When reactive ^s flow path 
12 is formed in inner surface side, because separator 8,9 visual 
cando condition of reactive gas from outside, when various 
changing theoperating condition (Such as temperature , 
pressure , flow , humidity of for example gas) of fuel cell, 
when it can look at change of condition ofthe hydrogen 
and air ( or oxygen ), this selects and/or setting operating 
condition ofthe fuel cell, quite it becomes useful. 

[0015] In addition, As for this invention fuel cell, As shown in 
Figure 1 to Figure 3, up to it is a brief structure , shape reaching 
because, If each constituting component , being a material of 
above-mentioned example, and sonnethingwhich differs from 
material it can form, operating with these as thereplacement 
fuel cell, it tries material and material and packing 6,7 or other 
material ofthe for example electrolyte film 1 and electrode 2,3, 
to appraise, as evaluation cell in order toappraise performance 
etc due to difference of used material of solid polymeric type 
fuel cellit can utilize. There are times which in this point, with 
this invention fuel cell, material ofthe separator 8,9 other than 
and aluminum, stainless steel , copper , expanded graphite etc 
above-mentioned resin material, itselects according to objective 
and uses. 

[0016] As in carbon paper 4,5 which it provides in fuel cell of a 
bove-mentionedexanple, as gis diffusion layer, shown in 
Figure 6, g^s stream passage 12 notching it doesthe this 
invention, pastes together this carbon paper 4,5, in inside 
surface of separator 8,9 andi t can make structure whi ch forms 
gas diffusion layer in inside surface of separator 8, 9by unifying 
Furthermore , partem and gps giving of theaforerrenrioned 
flowpath 12, position of anti- hole 9c is optiormot just example 
in illustration When jps stream passage 12 of zigzag shape is 
formed in carbon paper 4,5 where thickness isninute ( for 
exairple 0.3 to 0.4 mmextent ) with this invention by taking 
above-mentioned constitution, goesdown feet that it has 
undesirable that slot of flowpath droopswith its own weight and 
can be prevented, conpletely. In addition, this it is it becomes 
from necessity to install theg^s stream passage in inside surface 
of separator 8,9 without. 

[0017] 

[Effects ofthe Invention] This invention sort above being, to u 
se carbon paper of light for the g^s diffusion layer, in addition, 
as it forms unit cell of solid polymeric type fuel cell in thin 
formbyusing transparent resin material for separator, because 
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it tried to be able to observethe circumstances of reaction of 
inside from outside, quite it isuseful for especially educational 
material and experimental or material test as thefuel cell. 

[0018] In addition, when stream passage was formed in carb 
on paper, doing to pastetogether this in separator inside surface, 
as it is possible, to prevent thedeformation of g^s stream 
passage which it formed in carbon paper separator byunifying, 
when separator in this case is transparent resin material, also it 
beconxsunnecessary to form slot of gps stream passage for 
reactive ^s observation inthe separator. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Front view of one example of this invention fuel cell. 

[Figure 2] Top view of fuel cell of Figure 1. 

[Figure 3] Disassembling constituting component of fuel cell of 
Figure 1 , Figure 2, front view which itshows. 

[Figure 4] Bottom surface diagram of one example of separator 
which is used for fuel cell of theFigure 1 to Figure 3. 

[Figure 5] Front view of separator of Figure 4. 

[Figure 6] Top view which shows separate example of constitut 
ion of separator and thecarbon paper in this invention fuel cell. 

[Explanation of Reference Signs in Drawings] 
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